Polyvinyl chloride is one of the least stable polymeric products, requiring specifi c stabilisation and processing. It is necessary to increase the resistance of PVC to the corrosive effect of heat and oxygen during the processing and service of fi nished articles made from it. Therefore, the development of effective stabilising systems for PVC is an urgent task. Mixtures of organic acids of alkaline-earth and transition-valency metals, which are classic synergistic mixtures, are effective and widely used as stabilisers for PVC. Here, the excellent heat stability of Ba salts is supplemented by the high weather resistance and ability to retain original colours of Cd salts, enhanced by combination with one or several organic stabilisers (antioxidants, epoxy compounds, organic phosphites, metal phenolates, a n d m e c h a n o c h e m i c a l stabilisers) [1] [2] [3] .
In order to broaden the range of stabilising systems and increase their effectiveness, the authors have developed new complex stabilising systems for the processing of PVC composites, and have investigated their physicochemical properties and effectiveness. These systems have been based on metal-, sulphur-, and phosphoruscontaining salts of β-(3.5-di-tert-butyl-4-hydroxyphenyl) propionic acid.
The salts described above were produced in two stages. At the fi rst stage, the interaction of β-(3,5-di-tertbutyl-4-hydroxyphenyl)propionic acid with phosphorus pentasulphide in a solvent was carried out at a temperature of 60-115°C for 1.0-1.5 h. At the end of the reaction (as indicated by the cessation of hydrogen sulphide liberation), the reaction mixture was subjected to interaction with an aqueous methanol solution of barium hydroxide (oxide) for 1.5-2.0 h at a temperature of 90-120°C. After this, a plasticiser (dioctyl phthalate, epoxidised soybean oil, etc.) was introduced into the reaction mixture, and the solvent and reaction water were distilled off (Scheme A).
Scheme A
Plasticheskie Massy, No. 4, 2006, pp. 24-25 Metal-, sulphur-, and phosphorus-containing salts of β-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid as heat stabilisers for polyvinyl chloride The thermo-oxidative degradation of copolymers of vinyl chloride and stabilised specimens of PVC was investigated by thermogravimetry with a specimen weight of 100-200 mg and rate of increase in temperature of 100 K/min.
The physicochemical properties of the obtained stabilisers and the thermal properties of the plasticised PVC are given in Tables 1 and 2 respectively. The dependence of the rate of thermal hydrochlorination of polyvinyl chloride on the stabiliser content is presented in Figure 1 .
The plasticised substances based on metal-, sulphur-, and phosphorus-containing salts of β-(3,5-di-tert-butyl-4-hydroxyphenyl)propionic acid possess a number of better physicochemical characteristics compared with plasticised substances based on known heat stabilisers.
Thus, the breaking elongation S after 500 h of light ageing amounts to 335-360% for salts of propionic acid, but only to 280% for plasticised substances based on epoxidised soybean oil. The dielectric permittivity of plasticised substances stabilised with the proposed salts is equal to 7.62-7.80 units, as against 6.08-6.69 units in specimens stabilised with epoxidised soybean oil. The heat stability of plasticised substances containing the proposed salts in a quantity of 1.5 wt.% of the PVC is 20 min greater than that of plasticised substances stabilised with known heat stabilisers.
